Introduction
In large countries, the development of national macroeconomic business cycles clearly involves regional nuances that, as a rule, fall outside scholars' fields of vision, especially when monitoring the current economic situation. As far as we are aware, only Brazil and the United
States regularly publish up-to-date statistics reflecting the current levels of economic activity in individual states and sub-national regions. 4 There are no such indicators for Russia, although for a country of its size -with its diverse climate conditions, differing volumes of natural and labour resources, and particular distribution of production capacity -it is vital that regional differences are taken into account in order to achieve a sound understanding of the processes that are unfolding.
Since April 2009, Rosstat (the Russian Federal State Statistics Service) has published a monthly electronic bulletin titled Information for Monitoring Socio-Economic Conditions in the Constituent Entities of the Russian Federation, 5 which offers a regional breakdown of key socioeconomic indicators. A significant volume of monthly regional information can also be found in the Unified Interagency Statistical Information System. 6 However, none of the aggregate indicators that best characterise the current level of regional economic activity are being estimated in Russia. Therefore, the real time regional data amassed remains, essentially, immense and virtually useless.
In section 2 we analyse the quality of official regional statistics and propose a new method for processing and aggregating data that will make it possible to easily estimate the current level of Regional Economic Activity (REA) in every constituent entity of the Russian Federation ('oblasts'), eight federal districts, five main sectors of the economy, and Russia as a whole.
In section 3 we calculate composite indices of economic activity for the period from January 2005 to May 2017, and demonstrate how they can be used to compare regional trends, and to receive additional information regarding the current phase of the business cycle across the entire Russian economy. In conclusion, we review the experimental calculations made and outline the possible future uses of these REA indices.
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Indices of Regional Economic Activity (REA): Data and
Calculation
In Russia, one of the following two indicators is usually used to monitor the aggregate economic activity at the national level in real time:
a) Index of production for the basic economic branches; calculated by Rosstat using data for agriculture, mining, manufacturing, production and distribution of electricity, gas, and water, construction, transportation, retail and wholesale trade; 7 b) Index of intensity of production for the basic economic branches; calculated by the Higher School of Economics (HSE). 8 This differs from the Rosstat index as it does not include passenger transportation, and also in several important methodological aspects.
The 'popularity' of these two indicators is due to the fact that, for the medium term, their quarterly dynamics are close to the quarterly dynamics of GDP. Since GDP is usually considered an almost ideal indicator of national economic activity, albeit one that is published rarely (once every three months), and with a significant delay (up to two months), for real time monitoring of economic activity experts tend to use monthly indices for the basic economic branches which are supposedly close to the unobservable monthly GDP.
It would be natural to assume that assessments of regional economic activity should be based on similar indices calculated for distinct regions, but regional data on agricultural production and freight transportation is only available each quarter, not monthly. Hence, agriculture and transportation had to be excluded from further calculations and any full analogy between national and regional aggregate indicators was impossible. Instead, we included information on paid services for the population.
Finally, for calculating REA indices, we selected Rosstat's monthly information for regional dynamics in the five key sectors of the economy: industry (the sum of mining, manufacturing, and production and distribution of electricity, gas, and water), construction, retail trade, wholesale trade, and paid services for the population. At this stage, it seemed natural to take the following four steps: However it has not been possible to implement this obvious approach in practice, because using month-on-month data for assessing chain indices often leads to results that cannot be interpreted.
To back this up, we include a graph showing the chain index for industrial production in
Moscow calculated by taking December 2008 as 100% and multiplying all the subsequent month-on-month growth rates (see Figure 1 ). At first glance, it looks more or less acceptable only 13% when calculated using "December-on-December" indices. Of course, this is also a significant amount, but it indicates a qualitatively different picture: a serious fall, but no disaster.
Intuitively, the second figure, 13%, seems more plausible than the first, 42%, and it better matches with annual statistics, which are viewed as the most accurate. Overall, various blunders by Russian regional statistical committees combined with the inadequacy of the methodology applied by Rosstat, means that the published regional data -as it is -simply cannot be used in the analysis of medium and long-term trends.
We therefore find ourselves with the following alternatives:
− Stop using Rosstat real-time regional data, in which case, since there is no replacement, we would have to stop making any indicators for regional economic activity (REA); − Transform published Rosstat data so that it retains some useful information while the 'white noise' is at least partly cancelled out.
We decided to take a risk and selected the second course of action.
Our first step was to create the variables , equal to 100, if at moment production output (work done, trade turnover, etc.) in sector in region is higher than 100% compared to the same month the previous year, and zero otherwise. In other words, if a particular sector in a particular region sees growth on the previous year, then the variable is assumed to be equal to 8 100, and if there was no growth, to zero. By taking the average of these dichotomous variables by region, we get nationwide indices for each of the five economic sectors ( -the total number of constituent entities of the Russian Federation, equal to 80 before 2015, and 82 from 2016):
The trajectories of these indices can be easily compared with those for regular aggregate sectoral indices produced by Rosstat. If the dynamics of these indices are similar, then this would support the proposed approach as rational and effective.
In advance, we may note that the evidence cited in the next section confirms this and there would therefore be confidence in our indices of Regional Economic Activity (REA), which can be calculated by averaging the variables for each moment by the five key sectors in any one region:
If, in region at moment we see "year-on-year" growth in all five sectors, the REA index for this constituent entity of the Russian Federation will be equal to 100%; if in none of these five areas -zero; if in one of them -20% and so on. 10 On the basis of it is easy to calculate the composite indices for REA by federal districts ( -number of regions included in
as well as for the whole of Russia ( -the total number of Constituent Entities of the Russian Federation):
It is also possible to note that:
In other words, the Russian national Composite Index of REA can be calculated not only as an average of regional indices , but also as an average of sectoral indices , meaning that it can be considered an equivalent to the regular index of production for the basic economic 9 branches. It also turns out that a composite REA index of less than 50% means that growth is seen in less than half of the Constituent Entities of the Russian Federation if we understand it as "average by sector", or in less than half sectors if we understand it as "average by region" (allin relation to the corresponding month of the previous year).
At the end of this section we offer a more formal outline of the statistical indicators that we use and their sources (see Table 1 ): 
Construction, volume of work done
Retail trade turnover
Wholesale trade turnover (entities classified to a branch with code 51) (1) (4), (1) Volume of paid services for the population 
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REA Indices and Monitoring the Current Economic Situation
As was noted in the previous section, it is crucially important to establish the reliability of the composite indices calculated from specially constructed dichotomous variables. We do this The second important result, which is completely clear from Figure 3 , is the noticeable fall in REA indices over the two most recent recessions. 12 This means that REA indices can 11 definitely be used to analyse economic conditions in the regions (recall that Rosstat calculates and publishes no aggregate indicators for regions in real time).
It is also possible to identify two areas for further analysis. The first is related to assessing the level and changes in economic activity of particular regions; the second, with the use of a set of regional indices to outline the broader economic conditions. We will now give examples of both of these.
Regarding the first area, related to research into cyclical features of particular regions, we offer a graph of REA index for Moscow (Figure 4) . We can conclude that: It is also possible to trace the trajectories of all 82 regions of Russia and to analyse all the figures as in Figure 4 . But here we will instead move to the second area in which REA indices can be used -describing the general economic situation in Russia using regional data. In this context there are several tools that can be used.
First, composite indices can be compiled on five sectors of the economy and 8 federal districts, which makes it easy to create a radar chart from which sectors and regions of growth or decline and stagnation can easily be localised. Similarly, one may observe that four federal districts (the Ural, South, North Caucasus, and Siberia districts) demonstrated growth in April 2017 (REA indices of over 50%), and that the other four (the Central, North-West, Far East, and Volga districts) were contracting. 13 In line with our methodology, in each region we identify the changes in economic activity as measured by "year-on-year" growth rate in five economic sectors over three recent months. The maximum number of points a region can get is 15 (all five economic sectors in growth during all three months). If we take this for 100, then a region with only one sector without growth during one month will get 93% (14/15 =0.93). If the average quarterly REA index is equal to 80 then in three of 15 cases there was no growth (this could be one sector for the whole quarter or three sectors in one month, etc.). Similarly, if the average quarterly REA index equals 20%, then in only three out of 15 cases there was a growth; with two cases of growth the average quarterly REA index is equal to 13%, with one case of growth -to 7% (all numbers are rounded). 
Conclusion
In conclusion, we can state that the methodology we propose for handling real-time regional data from Rosstat and constructing Regional Economic Activity (REA) indices makes it possible to use this mass of official statistical data in the macro-economic monitoring of the Russian economy, and in particular, to identify regions that have greater and lower levels of economic activity (leaders and outliers in terms of growth dynamics), to describe the current phase of the economic cycle, and to refine estimations of Russia's cyclical turning points. 15 In their published form, Rosstat's regional statistics are virtually useless in any attempt of this kind, due to the numerous erratic fluctuations and radical mismatch between "month-on-month" and "year-on-year" time series.
The regional aspect of economic monitoring acquired through REA indices makes it possible to draw a more accurate and multi-dimensional view of ongoing developments in the Russian economy. It is particularly important that this takes place in real time -without any significant lag regarding data for Russia as a whole.
15 See Smirnov et al. (2017) for different approaches to this problem.
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In addition, studying the synchronisation of medium-term change in different regions of the Russian Federation, identifying regions where trends do not match those of the country as a whole, could become a new area of research into Russian economic cycles. This area of research will help in the development of a more well-founded macro-economic and anti-crisis policy, which takes into account the regional nuances and territorial mechanisms by which economic "shocks" are transmitted.
